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(57)Abstract: 

PURPOSE: To simplify an installing operation, and 
reduce a working expenditure as well as a line cost by a 
method wherein the communication signal lines between 
each of an indoor device and an outdoor device of an 
indoor separate type air conditioner and an outdoor 
separate type air conditioner are reduced. 
CONSTITUTION: A communication signal line path is 
formed of one communication signal line 5 and a 
refrigerant pipe 6. Communication circuits 16a. 21a are 
connected to the communication signal line path through 
either capacitors 1 7, 22 or a coupling transformer so as 
to perform a control signal communication. Or, the 
refrigerant pipe 6 is provided with an ultrasonic wave 
transducer acoustically coupled and then the 
communication circuits 16a, 21a are connected to the 
ultrasonic wave transducer so as to perform a 
communication of control signal through a pipe 
transmittance of the ultrasonic wave signal. The 
communication signal line can be reduced in its length 
under utilization of the refrigerant pipe 6. 
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* NOTICES * 




Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The outdoor unit equipped with an outdoor heat exchange means, an outdoor control 
circuit, and outdoor side means of communications. In the air conditioner equipped with the 
srgnaHine way which connects between conductive refrigerant piping which connects between 
said heat exchange means of each [ outside the interior of a room ] of said unit with the indoor 
unit equipped with an indoor heat exchange means, an indoor control circuit, and interior-of-a- 
room side means of communications, and said means of communications The means of 
communications in said each unit is an air conditioner characterized by delivering and receiving a 
control signal as a signal-line way using one communication link signal line to which between said 
each unit is connected, and said refrigerant piping. 

[Claim 2] It is the air conditioner characterized by connecting the means of communications of 

each of said unit to said signal-line way through a coupling capacitor in claim 1. 

[Claim 3] It is the air conditioner characterized by connecting the means of communications of 

each of said unit to said signal-line way through a joint transformer in claim 1. 

[Claim 4] It is the air conditioner characterized by delivering and receiving through said 

communication line after the means of communications of each of said unit modulates a control 

signal in claim 1. 

[Claim 5] It is the air conditioner characterized by the means of communications of each of said 
unit carrying out the carrier modulation of the control signal in claim 4. 

[Claim 6] The outdoor unit equipped with an outdoor heat exchange means, an outdoor control 
circuit, and outdoor side means of communications, In the air conditioner equipped with 
refrigerant piping which connects between said heat exchange means of each [ outside the 
mterior of a room ] of said unit with the indoor unit equipped with an indoor heat exchange 
means, an indoor control circuit, and interior-of-a-room side means of communications The 
means of communications in said each unit is an air conditioner characterized by having an 
electroacoustic transduction means to transduce a control signal electroacoustically to an 
ultrasonic signal, and to deliver and receive through said refrigerant piping. 
[Claim 7] It is the air conditioner characterized by having the converter to which said 
electroacoustic transduction means carries out the interconversion of an electrical signal and 
the ultrasonic signal in claim 6. 

[Claim 8] It is the air conditioner characterized by changing into an acoustic signal with said 
electroacoustic transduction means, and transmitting to said refrigerant piping after said means 
of communications modulates said control signal in claim 6. 

[Claim 9] It is the air conditioner characterized by changing into an acoustic signal with said 
electroacoustic transduction means, and transmitting to said refrigerant piping after said means's 
of communications changing said control signal into a multi-frequency signal in claim 6 and 
modulating this. 

[Claim 10] It is the air conditioner characterized by said means of communications carrying out 
the frequency modulation of said control signal in claims 8 or 9. 

[Claim 11] The air conditioner characterized by said multi-frequency signal being a DTMF signal 
in claim 9. 
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[Claim 12] It is the air conditic^^characterized by for said means of co^ljlinications placing 
predetermined time amount between each acoustic signal in claims 8 or 9. and transmitting. 
[Claim 13] The outdoor unit equipped with the power circuit for control which rectifies an 
outdoor heat exchange means, an outdoor control circuit, outdoor side means of 
communications, the incoming circuit that receives a source power supply, and the commercial 
electrical potential difference which received transmitted electricity, and generates the supply 
voltage for control, The indoor unit equipped with an indoor heat exchange means, an indoor 
control circuit, and interior-of-a-room side means of communications. The supply voltage supply 
track for control which supplies the supply voltage for control which connected between said 
each [ outside the interior of a room ] unit, and said power circuit for control generated to said 
indoor control circuit and interior-of-a-room side means of communications, It is the air 
conditioner characterized by said indoor outside each means of communications delivering and 
receiving a control signal through said supply voltage supply trackvfor control in the air 
conditioner which has refrigerant piping which connects between said each [ outside the interior 
of a room ] unit. 

[Claim 14] In claim 13, said each [ outside the interior of a room ] unit is equipped with a choke 
coil and a coupling capacitor, respectively. An outdoor unit supplies the supply voltage for 
control created in said power circuit for control to said supply voltage supply track for control 
through said choke coil. While an indoor unit supplies the DC-power-supply electrical potential 
difference from said supply voltage supply track for control to the control circuit in this unit 
through said choke coil Said each means of communications Is an air conditioner characterized 
by connecting with said supply voltage supply track for control through said each coupling 
capacitor on the outside of each of said choke coil. 

[Claim 15] In claim 13. said each [ outside the interior of a room ] unit is equipped with a joint 
transformer. An outdoor unit supplies the supply voltage for control created in said power circuit 
for control to said supply voltage supply track for control through said joint transformer. It is the 
air conditioner characterized by connecting said each means of communications to said supply 
voltage supply track for control through said each joint transformer while an indoor unit supplies 
the DC-power-supply electrical potential difference from said supply voltage supply track for 
control to the control circuit in this unit through said joint transformer. 

[Claim 16] It is the air conditioner characterized by said each joint transformer being a hybrid 
transformer in claim 1 5. 

[Claim 17] It is the air conditioner characterized by transmitting to said supply voltage supply 
track for control after said each means of communications modulates said control signal in claim 
1 o. 

[Claim 18] It is the air conditioner characterized by said each means of communications carrying 
out the carrier modulation of the control signal in claim 17. 

[Claim 19] It is the air conditioner characterized by changing the supply voltage for control which 
said power circuit for control is controlled in claim 13 based on said control signal, and is 
supplied to said supply voltage supply track for control. 

[Claim 20] It is the air conditioner characterized by having the electric blower which it has the 
voltage stabilizer where said indoor unit supplies said supply voltage for control to said indoor 
control circuit and interior-ol^a-room side means of communications by adjusting to a fixed 
electrical potential difference In claim 19. and said indoor heat exchange means is energized with 
said supply voltage for control, and rotates with the rotational speed according to an electrical- 
potential-difrerence value. 

[Claim 21] The outdoor unit equipped with the power circuit for control which rectifies an 
outdoor heat exchange means, an outdoor control circuit, outdoor side means of 
communications, and a source-power-supply electrical potential difference, and generates the 
supply voltage for control. The indoor unit equipped with an indoor heat exchange means an 
indoor control circuit, and Interior-of-a-room side means of communications. The supply voltage 
supply track for control which supplies the supply voltage for control which connected between 
said each L outside the interior of a room ] unit, and said power circuit for control generated to 
said indoor control circuit and interior-of-a-room side means of communications. In the air 
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conditioner which has refrigeri^J|flping which connects between said e outside the interior 
of a room ] unit It is the air conditioner which said indoor unit is equipped with the incoming 
circuit which receives a source power supply and is supplied to said indoor unit, and is 
characterized by said indoor outside each means of communications delivering and receiving a 
control signal through said supply voltage supply track for control. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the air conditioner which performs air- 
conditioning control, while the outdoor unit and indoor unit which were applied to the air 
conditioner of the equation which is separable outside the interior of a room, especially were 
separated deliver and receive a control signal through a signal-line wav 
[0002] 

[Description of the Prior Art] The air conditioner of the conventional equation which is separable 
outside the interior of a room is receiving the source power supply with the indoor unit, and is 
equipped with 2 sets (a total of four path cords), two current supply tracks which supply a 
source power supply, and two communication link signal-line ways which transmit a control 
signal, as an electric track which connects between an indoor unit and outdoor units as indicated 
by JP,4-81707,B or JP,3-28650,A. Furthermore, it has refrigerant piping of two which forms the 
refrigerant passage of a refrigerating cycle between the units outside the interior of a room 
[0003] In order to reduce the electric number of path cords between the units outside the 
interior of a room, the air conditioner of the indoor external division mold release indicated by 
JP.4-36533,A has proposed omitting the communication link signal-line way of dedication by 
supply""'°^'"^ ^"^ transmitting a control signal to the path cord way for source-power-supply 

[0004] Moreover, it has proposed superimposing a source-power-supply synchronizing signal on 
this path cord way. and transmitting to an indoor unit while supplying it to an indoor unit on the 
path cord way for the supply voltage supply for control, after the air conditioner of the equation 
which IS separable outside the interior of a room indicated by JP.4-73543 A for example 
receives a source power supply with an outdoor unit and changes a source power supply into the 
supply voltage for control of a direct current here 
[0005] 

[Problenri(s) to be Solved by the Invention] However, in order to connect electrically between the 
units outside the interior of a room, 2 sets (a total of 4). a source-power-supply supply track 
and a communication link signal-line way. are required for such a conventional air conditioner 
and It has a problem in respect of the complicatedness of the installation activity of an air ' 
conditioner activity costs and a track ingredient price. It becomes a big problem in constituting 
an air conditioner especially from one set of two or more sets of indoor units, and an outdoor 
unit. Moreover, in order that each may transform the source-power-supply electrical potential 
difference of an alternating current into the supply voltage for control of a direct current a 
power-source conversion means is required for each [ outside the interior of a room ] unit and 
since a pressure-lowering transformer, a rectifier, a smoothing capacitor, etc. are need this 
power-source conversion means has usually been the failure of a miniaturization of an indoor 

[0006] Moreover, when it is required to intercept certainly the big potential difference between a 
source-power-supply system and a control system if it is going to use the path cord way for the 
source-power-supply supply between the units outside the interior of a room for transfer of a 
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control signal and a source-po^^^supply electrical potential difference ^^fs to a control 
system by the misdelivery-of-mail line, degradation of cutoff components, etc.. there is risk of a 
control system being destroyed. Furthermore, in order to prevent that the noise which prevents 
that a control signal leaks out on the source-power-supply track, or is conversely mixed in a 
source-power-supply track influences a control signal, an expensive blocking filter is needed for 
a power receiving location. Furthermore, the signal transfer means which used the electrical part 
of high pressure-proofing is needed again. And each [ outside the interior of a room ] unit needs 
the power-source conversion means for obtaining the supply voltage for control. 
[0007] Furthermore, conventionally which is supplied to an indoor unit after receiving a source 
power supply with an outdoor unit and changing into the supply voltage for control again, 
equipment uses the communication link signal-line way of the independent dedication for 
transmission of a control signal, and 2 sets (a total of 4) of electrical connection lines, the 
current supply track for control and a communication link signaHine way, were needed, and it 
has left the problem in the viewpoint of the complicatedness of an installation activity, activity 
costs, and a track ingredient price after all. 

[0008] Therefore, the 1 st purpose of this invention is to make unnecessary the high-voltage 
cutoff function in means of communications while reducing activity costs and a track price by 
reducing the number of path cords of the communication link signal-line way to which the indoor 
unit and outdoor unit in the equation-which-is-separable air conditioner outside the interior of a 
room are connected, and simplifying the installation activity of an air conditioner. 
[0009] Both the problems of incorrect connection are abolished and the 2nd purpose of this 
invention is in the thing which make unnecessary the path cord according to rank for the 
communication link signal-line way to which the indoor unit and outdoor unit in the equation- 
which-is-separable air conditioner outside the interior of a room are connected, and simplifies 
the installation activity of an air conditioner and for which activity costs and a track price are 
reduced. 

[0010] The 3rd purpose of this invention is to mitigate the failure of a miniaturization of an 
indoor unit while reducing activity costs and a track price by reducing the number of path cords 
of the communication link signal-line way to which the indoor unit and outdoor unit in the 
equation-whichHs-separable air conditioner outside the interior of a room are connected, and 
simplifying the installation activity of an air conditioner. 

[0011] The 4th purpose of this invention mitigates the failure^ of a miniaturization of an indoor 
unit while reducing activity costs and a track price by reducing the number of path cords of the 
communication link signal-line way to which the indoor unit and outdoor unit in the equation- 
which-is-separable air conditioner outside the interior of a room are connected, and simplifying 
the installation activity of an air conditioner, and it is in making it further easy to connect to a 
source power supply. 
[0012] 

[Means for Solving the Problem] The outdoor unit with which the 1st invention was equipped 
with an outdoor heat exchange means, an outdoor control circuit, and outdoor side means of 
communications, In the air conditioner equipped with the signal-line way which connects 
between conductive refrigerant piping which connects between said heat exchange means of 
each L outside the interior of a room ] of said unit with the indoor unit equipped with an indoor 
heat exchange means, an indoor control circuit, and interior-of-a-room side means of 
communications, and said means of communications The means of communications in said each 
unit IS characterized by delivering and receiving a control signal as a signaHine way using one 
communication link signal line to which between said each unit is connected, and said refrigerant 
piping. 

[0013] The outdoor unit with which the 2nd invention was equipped with an outdoor heat 
exchange means, an outdoor control circuit, and outdoor side means of communications. In the 
air conditioner equipped with refrigerant piping which connects between said heat exchange 
means of each [ outside the interior of a room ] of said unit with the indoor unit equipped with 
an indoor heat exchange means, an indoor control circuit, and interior-of-a-room side means of 
communications The means of communications in said each unit is characterized by having an 
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electroacoustic transduction n^jj^s to transduce a control signal electr^l^ustically to an 

ultrasonic signal, and to deliver and receive through said refrigerant piping. 
[001 4] The outdoor unit equipped with the power circuit for control which the 3rd invention 
rectifies an outdoor heat exchange means, an outdoor control circuit, outdoor side means of 
communications, the incoming circuit that receives a source power supply, and the commercial 
electrical potential difference which received transmitted electricity, and generates the supply 
voltage for control, The Indoor unit equipped with an indoor heat exchange means, an indoor 
control circuit, and interior-ol^a-room side means of communications. The supply voltage supply 
track for control which supplies the supply voltage for control which connected between said 
each [ outside the interior of a room ] unit, and said power circuit for control generated to said 
indoor control circuit and interior-of-a-room side means of communications. In the air 
conditioner which has refrigerant piping which connects between said each [ outside the interior 
of a room ] unit, said indoor outside each means of communications is characterized by 
delivering and receiving a control signal through said supply voltage supply track for control. 
[001 5] And the outdoor unit equipped with the power circuit for control which the 4th Invention 
rectifies an outdoor heat exchange means, an outdoor control circuit, outdoor side means of 
communications, and a source-power-supply electrical potential difference, and generates the 
supply voltage for control. The Indoor unit equipped with an Indoor heat exchange means, an 
indoor control circuit, and interior-of-a-room side means of communications. The supply voltage 
supply track for control which supplies the supply voltage for control which connected between 
said each [ outside the interior of a room ] unit, and said power circuit for control generated to 
said indoor control circuit and interior-of-a-room side means of communications. In the air 
conditioner which has refrigerant piping which connects between said each [ outside the interior 
of a room ] unit Said Indoor unit is equipped with the incoming circuit which receives a source 
power supply and is supplied to said indoor unit, and said indoor outside each means of 
communications is characterized by delivering and receiving a control signal through said supply 
voltage supply track for control. 
[0016] 

[Function] In the 1st invention, since refrigerant piping functions as a communication link signal 
line, the number of communication link signal lines of dedication decreases, an installation 
activity is simplified, and activity costs and a track price are reduced. Moreover, since the 
source-power-supply line of the high voltage is not used, it is not necessary to give a high- 
voltage cutoff function to means of communications. 

[001 7] in the 2nd Invention, since means of communications changes a control signal into the 
gestalt of an ultrasonic signal, makes refrigerant piping spread and is delivered and received it 
makes unnecessary the path cord according to rank for the communication link signal-line way 
which ties an indoor unit and an outdoor unit, and simplifies the installation activity of an air 
conditioner ~ both the problems of incorrect connection are abolished and activity costs and a 
track price are reduced. 

[0018] In the 3rd invention the means of communications of each [ outside the Interior of a 
room J unit Activity costs and a track price can be reduced by reducing the number of path 
cords of the communication link signal-line way of dedication which ties an Indoor unit and an 
outdoor unit since a control signal is delivered and received using the supply voltage supply track 
for control, and simplifying the installation activity of an air conditioner. Again Since supply of the 
supply voltage for control is received from an outdoor unit, the power unit for control according 
}nn^a^ unnecessary, and an indoor unit can mitigate the failure of a miniaturization 

L0019J And in the 4th invention, since the air conditioner equipped with the above descriptions 
makes it possible to receive transmitted electricity from an indoor power supply terminal, an 
incoming circuit makes connection with a source power suoolv easv 
[0020] ^' 

fnioT'*'' example of this invention is explained with reference to a drawing 

L0021] Drawing 1 is the block diagram of the equatlon-which-is-separable air conditioner outside 
the interior of a room which is the 1st example of this invention. For an indoor unit and 3 as for 
a source-power-supply supply track and 5. in drawing 1 . an outdoor unit and 4 are [ 1 / source- 
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power-supply receiving end c Jfen, such as a plug cap. and 2 / a comiflfcation link signal line 
and 6 ] refrigerant piping. It connects for the refrigerant piping 6 of 5 or 2 communication link 
signal lines of two source-power-supply supply tracks [ 4 or 1 ]. and the indoor unit 2 installed 
indoors and the outdoor unit 3 installed in outdoor constitute tJie equatlon-which-is-separable 
air conditioner outside the interior of a room. 

[0022] 7 — a refi-igerant compressor and 8 ~ with a pressure reducer, an outdoor electric 
blower and 10 are prepared for these in a four way valve, 1 1 is prepared for an outdoor heat 
exchanger and 9 in an outdoor unit 3, with an indoor electric blower, 12 is prepared for these in 
indoor heat exchanger, 13 is prepared in an indoor unit 2, and these constitute the refrigerating 
cycle with the refrigerant piping 6. 

[0023] For an indoor power circuit and 15, an indoor control circuit and 16a of an interior-of-a- 
room side communication circuit and 17 are [ 14 / an interior-of-a-room side coupling capacitor 
and 18 ] indoor blower control circuits, and these are installed in an indoor unit 2. 19 — an 
outdoor power circuit and 20 — an outdoor control circuit and 21a ~ for an outdoor blower 
control circuit and 24, as for a converter and 26. a driver circuit and 25 are [ an outdoor side 
communication circuit and 22 / an outdoor side coupling capacitor and 23 / an inverter circuit 
and 27 ] the motors for a compressor drive, and these are installed in an outdoor unit 3. 
[0024] The source-power-supply electrical potential difference which received transmitted 
electricity by the source-power-supply receiving end child 1 is transformed into the supply 
voltage for control of a direct current required within this indoor unit 2 in the indoor power 
circuit 14 of an indoor unit 2. and is supplied to the indoor control circuit 15. interior-of-a-room 
side communication circuit 16a, and the indoor blower control circuit 18. Moreover, this source- 
power-supply electrical potential difference is supplied to an outdoor unit 3 through the source- 
power-supply supply track 4. An outdoor unit 3 transforms this source-power-supply electrical 
potential difference into the supply voltage for control of a direct current required within this 
outdoor unit 3 in the outdoor power circuit 19. and supplies it to the outdoor control circuit 20 
outdoor side communication circuit 21a. the outdoor blower control circuit 23. and a driver 
circuit 24. Furthermore, this source-power-supply electrical potential difference is changed into 
direct current voltage by the converter 25 which consists of a diode bridge and a capacitor is 
transformed into a three phase electrical potential difference by the inverter circuit 26 which 
consists of six power transistors, and is supplied to the motor 27 for a compressor drive The 
rotational speed of the motor 27 for a compressor drive changes by changing the frequency of 
the three phase electrical potential difference supplied from an inverter circuit 26 and the 
frequency of this three phase electrical potential difference is controlled by changing the period 
of the base driving signal of the power transistor of the inverter circuit 26 which a driver circuit 

rnnol^i^r -"^ °" *° ^""'^^ '* eiven from the outdoor control circuit 20 

L00Z5J The interior of a room and the outdoor power circuits 14 and 19 consist of a power 
transformer, a diode bridge, etc.. and a source-power-supply circuit is insulated. Moreover the 
driver circuit 24 was constituted so that a base driving signal might be outputted through a 
photo coupler etc., and it has insulated between the inverter circuit 26 which is not insulated 
with a source-power-supply circuit, and the outdoor control circuits 20 

[0026] The interior of a room and the outdoor control circuits 15 and 20 perform control which it 
IS constituted L control ] centering on a microcomputer, and each [ outside the interior of a 
room J unit 2 and the control signal which controls each circuit in three are created [ control 1 
and a control signal is mutually delivered [ control ] and received through communication circuits 
rnno?i Tu .' ^^"^^^ actuation of each [ outside the interior of a room ] units 2 and 3 
LU0Z7J The interior of a room and the outdoor blower control circuits 18 and 23 consist of DC- 
DC converters etc.. change the magnitude of the electrical potential difference given to the 
direct current motor of the interior of a room and the outdoor electric blowers 9 and 13 based 
on the control signal from the interior of a room and the outdoor control circuits 15 and 20 
change the rotational speed, and control the interior of a room and the amount of ventilation to 
outdoor heat exchangers 8 and 12. 

[0028] Next, the means of communications which delivers and receives the control signal 
between each [ outside the interior of a room ] units 2 and 3 which are the chief aims of this 
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invention is explained to a detl^R has a modulation circuit and a demo^l^or circuit, and 
connects with the communication link signal-line way which consists of one communication link 
signal line 5 and refrigerant piping 6 mainly made with a copper tube through the interlor-of-a- 
room side and outdoor side coupling capacitors 17 and 22, and the interior-of^a-room side and 
outdoor side communication circuits 16a and 21a send and receive a control signal between an 
Indoor unit 2 and an outdoor unit 3. 

[0029] Drawing 2 shows one example of connection with the communication link signal line 5 and 
the refrigerant piping 6 which constitute the configuration and communication link signal-line way 
of Interior-of-a-room side communication circuit 16a. drawing 2 — setting — 50a — a 
modulation circuit and 51a ~ for a power-source grand terminal and 54, as for a control signal 
output terminal and 56. a control signal input terminal and 55 are [ a demodulator circuit and 
52 / a power supply terminal and 53 / a signal transmission input/output terminal and 57 ] signal 
transmission grand terminals. 

[0030] From the Indoor power circuit 14, the supply voltage for control of a direct current is 
supplied between a power supply terminal 52 and the power-source grand terminal 53, and this 
Interior-of-a-room side communication circuit 16a operates. Modulation circuit 50a inputs the 
control signal from the indoor control circuit 14 through the control signal input terminal 54, and 
carries out a carrier modulation. 

[0031] Drawing 3 shows the relation between this control signal and a carrier modulating signal. 
It is a^binary code, if a control signal Is logic "0", It will not generate a carrier signal, but If it is 
logic "1", it will generate the carrier signal of a predetermined frequency. That Is, a control signal 
is changed into the gestalt of the existence of a carrier signal. 

[0032] Demodulator circuit 51a restores to a carrier modulating signal, if this has a carrier signal 
contrary to previous modulation circuit 50a ~ logic "1" ~ if there is nothing, the control signal 
of logic 0 will be generated. This control signal to which it restored Is outputted to the indoor 
control circuit 14 from the control signal output terminal 55. It connects with the signal 
transmission input/output terminal 56. and both the outgoing end of modulation circuit 50a and 
the input edge of demodulator circuit 51a are connected to the communication link signal line 5 
through the interior-ol^a-room side coupling capacitor 17. The signal transmission grand 
terminal 57 is connected to the refrigerant piping 6. In addition, the signal transmission grand 
terminal 57 is connected with the power-source grand terminal 53 within interlor-ol^a-room side 
communication circuit 16a. 

[0033] Drawing 4 shows the concrete example of the I/O parts of a modulation circuit and a 
demodulator circuit. The non-balancing I/O circuit shown in (A) is used for the output and the 
input section of modulation circuit 50a in the example mentioned above, and demodulator circuit 
51a. a non-balancing I/O edge is connected to the signal transmission input/output terminal 56 
and the gland of a circuit is connected to the signal transmission grand terminal 57 and the 
power-source grand terminal 53. 

[0034] Outdoor side communication circuit 21a is also the same configuration as interior-of-a- 
room side communication circuit 16a, and connection, and the supply voltage for control of a 
direct current is supplied from the outdoor power circuit 19. The input edge of a modulation 
circuit and the outgoing end of a demodulator circuit are connected to the outdoor control 
circuit 20, the outgoing end of a modulation circuit and the input edge of a demodulator circuit 
are connected to the communication link signal line 5 through the outdoor side coupling 
capacitor 22. and the signal transmission grand terminal 57 Is connected to the refrigerant piping 

[0035] In this way, the communication circuits 16a and 21a by the side of the interior of a room 
and outdoor are connected with the communication link signal-line way which consists of 
refrigerant piping 6 to the communication link signal line 5 through coupling capacitors 17 and 22 
respectively, and mediate transfer of the control signal between the indoor control circuit 15 and 
the outdoor control circuit 20. In transfer of this control signal, it is only that the feeble 
alternating current of an alternating current modulating signal flows in a communication link 
signal-line way, and the problem of the corrosion by the electrochemistry operation by the direct 
current in the mechanical-connections part of the refrigerant piping 6 Is avoided, and a thin 
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signal line is sufficient for the ^l^munication link signal line 5. Moreover^^his example, the 
communication link signal line 5 and the refrigerant piping 6 constitute the non-balancing 
communication line. 

[0036] In addition, when the one-way communication, i.e.. the interior of a room, side of 
Communications Act of this control signal is transmission, an outdoor side is simple to consider 
as reception, and it is desirable, in order for this to perform two-way communication of 
transceiver coincidence, it is required to connect with a signal transmission input/output 
terminal, after connecting (1) non-balancing I/O circuit by the counterbalancing circuit, and to 
change the carrier frequency of (2) transmission and reception — etc. — it is because circuitry 
becomes complicated. Moreover, a modulation technique can be deformed not only into the 
carrier modulation mentioned above but into other FM modulations etc. 

[0037] Since the refrigerant piping 6 functions as one communication link signal line according to 
the above example, a total of three of two source-power-supply supply tracks 4 and one 
communication link signal line 5 are sufficient as the electrical connection line which connects 
between an indoor unit 2 and outdoor units 3, an installation activity is simplified and activity 
costs and a track price reduce it. Moreover, since the source-power-supply supply line of the 
high voltage is not used for transfer of a control signal, it is not necessary to give a high-voltage 
cutoff function to communication circuits 16a and 21a. 

[0038] Drawing 5 is the block diagram of the equation-which-is-separable air conditioner outside 
the interior of a room which is the 2nd example of this invention. In drawing 5 , the configuration 
means which attached the same sign as drawing 1 are this and an equivalent. This example is the 
thing equipped with the modulation and demodulator circuits 50b and 51b where the interior-of^ 
a-room side and outdoor side communication circuits 16b and 21b adopted the balanced I/O 
circuit, niakes the communication link signal line 5 and refrigerant piping 6 the balanced 
communication line, and it is constituted so that a control signal may be delivered and received 
using this. 

[0039] Drawing 6 shows other examples of connection to the communication link signal line 5 
and the refrigerant piping 6 which constitute the configuration and communication link signal-line 
way of interior-of-a-room side communication circuit 16b. In drawing 6 , the configuration means 
which attached the same sign as drawing 2 are this and an equivalent. 

[0040] The balanced I/O circuit shown in (B) of drawing 4 is used for the output and input edge 
of modulation circuit 50b in this example, and demodulator circuit 51b. one of the two of a 
balanced I/O edge is connected to the signal transmission input/output terminal 56. and other 
one of the two is connected to the signal transmission grand terminal 57. And as for the signal 
transmission input/output terminal 56 and the signal transmission grand terminal 57. each is 
connected to the communication link signal line 5 or the refrigerant piping 6 through coupling 
capacitors 1 7a and 1 7b. 

[0041] Thus, by making a communication link signal-line way into the balanced line, the 
communication link which had strong drag force to the noise (called common mode noise) active 
jammmg on which it is superimposed in common with the communication link signal line 5 and the 
refrigerant piping 6 is attained. Since other actuation is the same as that of the 1st example, 
detailed explanation is omitted. 

[0042] Drawing 7 is the block diagram of the equation-which-is-separable air conditioner outside 
the interior of a room which is the 3rd example of this invention. In drawing 7 , the configuration 
means which attached the same sign as drawing 1 are this and an equivalent, 28 is an interior- 
of a-room side joint transformer, and 29 is an outdoor side joint transformer. Using this this 
example is what connected the I/O edge of the interior-of-a-room side and outdoor side 
communication circuits 16a and 21a to the communication link signal line 5 and the refrigerant 
piping 6 through the joint transformers 28 and 29, and receives [ are and ] it made to deliver a 
control signal among each [ outside the interior of a room ] units 2 and 3. 
[0043] Drawing 8 shows other examples of connection to the communication link signal line 5 
and the refrigerant piping 6 which constitute the configuration and communication link signal-line 
way of interior-of-a-room side communication circuit 16a. In drawing 8 . the configuration means 
which attached the same sign as drawing 2 are this and an equivalent. 
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[0044] The non-balancing I/olBuit shown in (A) of drawing 4 is used ^fce output and Input 
edge of modulation circuit 50a in this example, and demodulator circuit 51a, a non-balancing I/O 
edge is connected to the signal transmission input/output terminal 56, and the gland of a circuit 
is connected to the signal transmission grand terminal 57 and the power-source grand terminal 
53. And the signal transmission input/output terminal 56 and the signal transmission grand 
terminal 57 are connected to the communication link signal line 5 and the refrigerant piping 6 
through the joint transformer 28, respectively. 

[0045] Generally, in the example shown in drawing 1 and drawing 5 , since the withstand voltage 
of a capacitor is low as compared with the withstand voltage of a transformer, when the 
communication link signal line 5 is mistaken for the source-power-supply supply track 4 and it 
connects, there is a possibility that a source-power-supply electrical potential difference may be 
impressed to coupling capacitors 1 7 and 22, and dielectric breakdown may arise. If a coupling 
capacitor is destroyed, a source-power-supply electrical potential difference will leak to the 
indoor outside communication circuits 16a, 16b, 21a. and 21b, and these will also be destroyed 
succeedingly. However, the joint transformers 1 7 and 22 are easy to take the large withstand 
voltage between a primary coil and a secondary coil generally, and the withstand voltage of 
thousands of volts is obtained, without carrying out special processing. Therefore, even if the 
above incorrect connection is made with the configuration which used the ordinary joint 
transformer, but a source-power-supply electrical potential difference leaks, and a 
communication circuit is not destroyed. Since other actuation is the same as that of the 1st 
example, detailed explanation Is omitted. 

[0046] Drawing 9 is the block diagram of the equation-which-is-separable air conditioner outside 
the interior of a room which is the 4th example of this invention. In drawing 9 . the configuration 
means which attached the same sign as drawing 7 are this and an equivalent. This example is 
what used the interior of a room equipped with the modulation and demodulator circuits 50b and 
51b which adopted the balanced I/O circuit, and the outdoor side communication circuits 16b 
and 21b. and a control signal is delivered and received as the balanced communication line using 
the communication link signal line 5 and the refi-igerant piping 6. 

[0047] Drawing 10 shows other examples of connection to the communication link signal line 5 
and the refrigerant piping 6 which constitute the configuration and communication link signal-line 
way of rntenor-ol^a-room side communication circuit 16b. In drawing 10 . the configuration 
means which attached the same sign as drawing 8 are this and an equivalent. The balanced I/O 
circuit shown in (B) of drawing 4 is used for the output and the input section of modulation 
circuit 50b and demodulator circuit 51b. one of the two of a balanced I/O edge is connected to 
the signal transmission Input/output terminal 56, and other one of the two Is connected to the 
signal transmission grand terminal 57. And the signal transmission input/output terminal 56 and 
the signal transmission grand terminal 57 are connected to the communication link signal line 5 
and the refrigerant piping 6 through the joint transformer 28, respectively. 
[0048] Thus, by making a communication link signal-line way into the balanced line the 
communication link which had strong drag force to noise jamming on which it is superimposed In 
common with the communication link signal line 5 and the refi-igerant piping 6 is attained 
compared with the 3rd example shown in drawing 7 . Since other actuation Is the same as that of 
the 1 St example, explanation is omitted. 

'•°TL'u ^~ mentioned above ~ the source-power-supply receiving end child 1 in 

each 4th example draws fi-om an outdoor unit 3. and can receive transmitted electricity by the 
mterior-of-a-room side. 

[0050] According to each equation-which-is-separable air conditioner outside the interior of a 
room which becomes the 1st Invention explained above, since the electrical connection line 
between the units outside the interior of a room can be reduced, an installation activity is 
simplified and activity costs and a track price are reduced. Moreover, since the source-power- 
supply supply line of the high voltage is not used for transfer of a control signal it is not 
necessary to give a high-voltage cutoff ftjnctlon to a communication circuit 
L0051] Drawing 1 1 is the block diagram of the equation-which-is-separable air conditioner 
outside the interior of a room which is the 5th example of this invention. In drawing 11 the 
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configuration means wh\ch attaWed the same sign as drawing 1 are tliis aTO an equivalent. This 
example is equipped with the interior-of-a-room side supersonic-wave transducer 30 and the 
outdoor side supersonic-wave transducer 31 as an electroacoustic transducer which carries out 
an acoustic turnover to this refrigerant piping 6. in order that each means of communications in 
each [ outside the interior of a room ] units 2 and 3 may deliver and receive a control signal 
through the refrigerant piping 6 with the gestalt of an ultrasonic signal. The acoustic turnover of 
outdoor side each of these ultrasonic transducers 30 and 31 is carried out to the refrigerant 
piping 6 drawn in the indoor unit 2 and the outdoor unit 3. respectively. It connects with the 
communication circuits 16 and 21 which carry out the strange recovery of the control signal, and 
each ultrasonic transducers 30 and 31 send out the output signal of the modulation circuit in this 
communication circuit to the refrigerant piping 6 by which the acoustic turnover was changed 
and carried out to the ultrasonic signal, change into an electrical signal the ultrasonic signal 
which has spread the refrigerant piping 6, and input it into a demodulator circuit. An ultrasonic 
signal spreads the front face or building envelope of the refrigerant piping 6. Generally, the 
refrigerant piping 6 is made from hollow metals, such as copper, and refrigerants, such as 
chlorofluocarbon, flow the inside of it. And in order for this hollow metal itself to prevent the 
heat loss in refrigerant transportation, it is covered with heat insulators, such as sponge. 
Therefore, this refrigerant piping 6 is the suitable structure for constituting the so-called voice 
tube and making an ultrasonic signal spread using this. Of course, for this refrigerant piping 6. the 
sound by other factors, for example, a refrigerant style sound, a compressor oscillating sound, 
the rotational-vibration sound of the motor for a compressor drive, etc. are spread. Therefore, as 
for the oscillation frequency of the supersonic wave used for the communication link of a control 
signal, it is desirable to choose the outside of these oscillation frequency bands, and to avoid 
audio frequency. It is convenient if it is made the configuration which can use a cheap 
piezoelectric transducer with a nominal frequency of 40kHz as ultrasonic transducers 30 and 31. 
A piezoelectric device can be used also [ reception / of an ultrasonic signal / transmission and 
reception ] as an electroacoustic transducer. This piezoelectric device takes adjustment of an 
acoustic impedance through suitable acoustic turnover material, and it carries out an acoustic 
turnover to the refrigerant piping 6. 

[0052] It becomes irregular in the modulation circuit in the interior-of-a-room side 
communication circuit 16, and the control signal which the indoor control circuit 15 transmits is 
changed into an ultrasonic signal by the Interior-of-a-room side supersonic-wave transducer 30 
and even an outdoor unit 3 spreads the refrigerant piping 6, and It goes. It is changed into an 
electrical signal by the outdoor side supersonic-wave transducer 31, it gets over in the 
demodulator circuit In the outdoor side communication circuit 21, and this ultrasonic signal turns 
into a control signal of the original gestalt. and is transmitted to the outdoor control circuit 20 
The same is said of transmission of the control signal from the outdoor control circuit 20 to the 
indoor control circuit 1 5. 

[0053] Drawing 12 shows one example of the interior-of^a-room side communication circuit 16 
In drawing 12 , the configuration means of the same sign as the drawing 2 Fig. are this and an 
equivalent, this example ~ setting ~ 61 ~ for a coding network and 64, as for a decryption 
^'"^Tn Ti?^' ^ eenerating circuit and 65 are [ a carrier signal generating circuit 

and 62 / FM modulation circuit and 63 / a DTMF signal detector and 67 ] FM demodulator 
circuits. These circuits operate with the supply voltage from the Indoor power circuit 14 supplied 
to a power supply terminal 52 and the power-source grand terminal 53. 
[0054] Drawing 13 shows the example of the timing relationship of a control signal, a DTMF 
signal, and an ultrasonic signal. 

[0055] Next, the actuation when transmitting a control signal to an outdoor unit 3 is explained to 
a detail using drawing 11 - drawing 13 from an indoor unit 2. The control signal from the Indoor 
control circuit 15 is inputted into a coding network 63 through the control signal input terminal 
54. and is encoded to 4 bits here. In the case of sequential data, a control signal only uses the 
DTMF signal generating circuit 64 at a time for this with a break and these 4 bit data at 4 bits 
as shown in drawing 13 , and a coding network 63 generates one multiplex (2) signalling 
frequency. When control signals are the parallel data which are 4 bits, the coding networi^ 63 is 
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unnecessary and inputs this daWPhto the DTMF signal generating circuit^iras It is. It divides 
into 4 bits at a time by the coding network 63 like [ in the case of parallel data 4 bits or more ] 
the point. Furthermore, when adding the redundant bit for the error detection which happens at 
the time of transmission, or an error correction to a control signal, this bit addition may be 
performed by the coding network 63. When control signals are other signal formats, for example, 
the amplitude of analog voltage, it encodes to 4 bits here. 

[0056] A DTMF (Dual Tone Multi-Frequency) signal is a combination signal of two frequencies 
used for the selection signal of PB (Push Botton) type telephone, and is a multi-frequency signal 
which chose and combined one, respectively out of four high group frequencies which have the 
relation of relatively prime, and four low group frequencies. And there is 4x4=16 kind combination 
in this signal, and the control information which is 4 bits can be made to bear. In addition, 
although a DTMF signal explains since it is easy here, the frequency which does not restrict to 
this and is contained in the combination of three frequencies or one frequency group may be 
increased to five. If it carries out like this, the amount of information which one carrier signal 
(symbol) is made to bear can be increased. 

[0057] The FM modulation circuit 62 carries out FM modulation of the carrier signal (for example. 
40kHz sinusoidal signal) by the previous DTMF signal. And this modulating signal-ed is sent to 
the ultrasonic transducer 30. is changed into the ultrasonic signal by which FM modulation was 
carried out here from the signal transmission input/output terminal 56, and is sent out to the 
refrigerant piping 6. The wave of this ultrasonic signal spreads the refrigerant piping 6, is 
transmitted to the outdoor side supersonic-wave transducer 31 of an outdoor unit 3. and is 
changed into an electrical signal here. 

[0058] The outdoor side communication circuit 21 is the same configuration as the indoor 
communication circuit 16. It is detected by the DTMF signal detector 66 which the received 
modulating signal is inputted into the FM demodulator circuit 67 of the outdoor communication 
circuit 21, restores to it here, and consists of filters of which signalling frequency it is 
combination. A decoder circuit 65 reproduces the original sign with reference to this combination 
information. That is. It Is returned to the original control signal here. The same is said of 
transmission of the control signal from the outdoor control circuit 20 to the Indoor control circuit 
15. 

[0059] As mentioned above, although the communication link of the control signal using the 
ultrasonic signal by which frequency modulation was carried out by the DTMF signal was 
explained, it does not restrict to this. For example, other frequency modulation, such as FSK 
(Frequency Shift Keying), may be used. Moreover, PEs. such as PSK (Phase Shift Keying), may 
be used. Furthermore, although the carrier modulation which is amplitude modulation may be 
used like the 1st example shown in drawing 1 , since the amplitude fluctuation by an echo being 
overlapped on a direct wave in propagation of a supersonic wave (phasing phenomenon) Is large, 
amplitude modulation is disadvantageous. 

[0060] In addition, although two or more ultrasonic signals modulated by the DTMF signal are 
respectively made into the timing chart which opens time amount and transmits in drawing 13 . 
this prevents overlapping the echo signal with which the propagation times differ on the following 
ultrasonic signal, and it acts so that recovery actuation may be carried out to stability. 
[0061] According to the above equation-which-is-separable air conditioners outside the interior 
of a room, for the communication link of the control signal between each [ outside the interior of 
a room ] unit, the telecommunication line according to a rank like a device before becomes 
unnecessary, and by making the propagation of an ultrasonic signal which made refrigerant piping 
which ties an indoor unit and an outdoor unit bear a control signal mediate, since a refrigerating 
cycle IS constituted, the problem of Incorrect connection of it is also lost while the installation 
activity of an air conditioner is simplified. Consequently. Installation activity costs and a track 
price can be reduced. 

[0062] Drawing 14 Is the block diagram of the equation-whichHs-separable air conditioner 
outside the interior of a room which is the 6th example which becomes this invention. In drawing 

14 . the configuration means which attached the same sign as drawing 1 is an equivalent, and 33 

15 a supply voltage supply track for control where an interior-of-a-room side choke coil and 34 
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supply an outdoor side choke ^j^and 35 supplies the supply voltage fo^^trol of a direct 
current to an indoor unit 2 from an outdoor unit 3. 

[0063] This example is constituted so that this supply voltage supply track 35 for control may be 
used for the communication link of the control signal between the unit 2 outside the interior of a 
room, and 3. while creating a required DC-power-supply electrical potential difFerence with an 
outdoor unit 3 in an indoor unit 2 and supplying an indoor unit 2 through the supply voltage 
supply track 35 for control. It connects with said supply voltage supply track 35 for control 
through coupling capacitors 17 and 22, and the communication circuits 16 and 21 of each 
[ outside the interior of a room ] units 2 and 3 deliver and receive a control signal. 
[0064] An outdoor unit 3 receives a source power supply by the source-power-supply receiving 
end child 1, and it creates the supply voltage for control of a required direct current with an 
indoor unit 2 while it creates the supply voltage for control of a required direct current with this 
outdoor unit 3 in the outdoor power circuit 19. And this supply voltage is supplied to an indoor 
unit 2 through the supply voltage supply track 35 for control. The indoor control circuit 15 in an 
indoor unit 2, the interior-of-a-room side communication circuit 1 6, and the indoor blower 
control circuit 18 operate considering the supply voltage supplied from this outdoor unit 3 as a 
power source. 

[0065] The power-source input impedance of each circuit in an Indoor unit 2 and the power- 
outlet impedance of the outdoor power circuit 1 9 are designed to a low value, in order to reduce 
noises, such as ripple fluctuation. For this reason, if signal transmission with a high frequency 
component is superimposed on the supply voltage supply track 35 for control, this signal 
transmission cannot be decreased because of a low impedance, and cannot perform a normal 
communication link. Although said interior-of-a-room side and the outdoor side choke coils 33 
and 34 do not have an impedance to a DC-power-supply electrical potential difference, they 
have a big impedance to the signal transmission of a high frequency component. Therefore, an 
mterior-of^a-room side and the outdoor side choke coils 33 and 34 raise the impedance of the 
supply voltage supply track 35 for control to signal transmission, and prevent attenuation of the 
signal transmission on which this supply voltage supply track 35 for control is overlapped through 
coupling capacitors 17 and 22 from communication circuits 16 and 21. 

[0066] The I/O circuit of the strange demodulator circuits 50 and 51 of the interior-of-a-room 
side and outdoor side communication circuits 16 and 21 is a non-balanced circuit illustrated to 
(A) of drawing 4 . and the explanation which overlaps since transfer of the control signal between 
the indoor control circuit 15 and the outdoor control circuit 16 is performed like the 1st example 
shown in drawing 1 is omitted. Moreover, since the same is said of other air-conditioning 
actuation, explanation is omitted. 

[0067] According to the above examples, since an indoor unit 2 can obtain the supply voltage for 
control needed by the internal circuitry from an outdoor unit 3. it does not need to install the 
supply voltage generating means for control In this indoor unit 2, can reduce the circuit price of 
an indoor unit 2 and the volume, and weight, and makes easy small lightwelght-izatlon of this 
indoor unit 2. Moreover, since the signal transmission of a control signal is superimposed on the 
supply voltage supply track 35 for control and is delivered and received, since it is not necessary 
to lay an exceptional communication link signal-line way. an installation activity is simplified and 
there is effectiveness which can reduce activity costs and track prices. Especially such 
effectiveness is large in the so-called multi-air-conditioner system which combines one set of 
an outdoor unit, and two or more indoor units. 

[0068] Drawing 15 is the block block diagram of the equation-which-is-separable air conditioner 
outside the interior of a room which is the 7th example of this invention. In drawing 15 the 
configuration means which attached the same sign as drawing 14 is an equivalent. This example 
IS a configuration which receives a source power supply with an indoor unit 2 by the source- 
power-supply receiving end child 1. and supplies this to an outdoor unit 3 through the source- 
power-supply electrical-potential-difFerence supply track 4. The outdoor power circuit 19 of an 
outdoor unit 3 creates the supply voltage for control of a direct current required of this outdoor 
unit 3, and the supply voltage for control of a direct current required of an indoor unit 2, and it is 
constituted so that the supply voltage for an indoor unit 2 may be supplied to an indoor unit 2 
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through the supply voltage sup^J^ack 35 for control. Furthermore, this^^ply voltage supply 
track 35 for control is overlapped on the signal transmission delivered and received in each 
[ outside the interior of a room ] units 2 and 3 through coupling capacitors 17 and 22. The 
configuration which receives a source power supply with an outdoor unit 3 in this way is required 
in the house where the source-power-supply plug socket is not installed in the outdoors. 
[0069] The explanation which overlaps since transfer and other actuation of the signal 
transmission in this 7th example are the same as that of the 6th example explained by drawing 
14 is omitted. 

[0070] According to this example, the same effectiveness as the 6th example is acquired, and 
the effectiveness which can be further installed in the house where the source-power-supply 
plug socket is not installed in the outdoors easily is acquired. 

[0071] Drawing 16 is the block diagram of the equation-which-is-separable air conditioner 
outside the interior of a room which is the 8th example which becomes this invention. In drawing 
16 . the configuration means which attached the same sign as drawing 14 is an equivalent. This 
example forms one pair of choke coils 33a. 33b. 34a. and 34b inserted in the edge of the supply 
voltage supply track 35 for control which used two power-source lines in the interior of a room 
and outdoor units 2 and 3. and constitutes the supply voltage supply track 35 for control with 
the balanced line to transmission of signal transmission. The balanced I/O circuit shown in (B) of 
drawing 4 is used for the I/O circuit of the interlor-of-a-room side and outdoor side 
communication circuits 16 and 21. 

[0072] In this example, since transmission of signal transmission is made in the state of the 
balanced line, it cannot be easily influenced of the noise currently mixed in the DC-power-supply 
electrical potential difference of the supply voltage supply track 35 for control, and the reliable 
communication link of it is attained. The explanation which overlaps since other actuation in this 
example is the same as that of the example of drawing 14 is omitted. 

[0073] Drawing 1 7 is the block diagram of the equation-which-is-separable air conditioner 
outside the interior of a room which is the 9th example of this invention. In drawing 1 7 . the 
configuration means which attached the same sign as drawing 14 shows the equivalent. 36 is an 
interior-of-a-room side joint transformer, and 37 is an outdoor side joint transformer. 
[0074] This example superimposes signal transmission on the supply voltage supply track 35 for 
control which supplies the supply voltage for control created with the outdoor unit 3 to an indoor 
unit 2 through the joint transformers 36 and 37. These joint transformers 36 and 37 are what 
coiled the enameled wire for example, around the easy ferrite core, and the primary coil and the 
secondary coil are carrying out electromagnetic-induction association. A primary coil is 
connected to communication circuits 16 and 21. and a secondary coil is inserted in the supply 
voltage supply track 35 for control. Although the example of illustration is inserted all over a 
non-grand siding way. even if it inserts it in a grand siding way. it is the same. Since the power- 
source load current of a direct current flows, the secondary coil of the joint transformers 36 and 
37 connected to the supply voltage supply track 35 for control is coiled by the thick line of a 
wire size so that the resistance to ****** may decrease. On the other hand, since a primary coil 
IS that to which only signal transmission flows, a wire size may be thin. Moreover, it is desirable 
to choose the quality of the material or to cope with to prepare a gap in a magnetic path etc so 
that a ferrite core may not carry out magnetic saturation by the power-source load current of a 
direct current. 

[0075] In order to reduce noises, such as ripple fluctuation, the power-source input edge of each 
circuit in an indoor unit 2 and the power-outlet edge of the outdoor power circuit 19 in an 
outdoor unit 3 connect the capacitor of a big capacity between a power supply terminal and a 
power-source grand terminal, and are designing the impedance to an alternating-voltage 
(pulsation) component low. For this reason, although it has strong resistance to a direct- 
current-voltage component between a power supply terminal and a power-source grand terminal 
rt will be in a short circuit condition to the alternating voltage component more than a certain ' 
frequency (several 10Hz). Therefore, to signal transmission, as shown in drawing 18 , a circuit 
condition equivalent to what made opposite connection is only acquired [ coils / secondary ] 
through the joint transformers 36 and 37 in each [ outside the interior of a room ] 
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communication circuits 16 and^TThe modulating-signal current from thWnterior-of-a-room 
side communication circuit 1 6 flows to the primary coil of the interior-of-a-room side joint 
transformer 36, and the current by the electrical potential difference by which induction was 
carried out to the secondary coil based on this current flows the supply voltage supply track 35 
for control. And this current flows to the secondary coil of the outdoor side joint transformer 37, 
and the electrical potential difference by which induction was carried out to that primary coil is 
inputted into the demodulator circuit of the outdoor side communication circuit 21. The same is 
said of this reverse signal communication link. 

[0076] Any of the non-balanced circuit shown in drawing 4 or a balanced circuit are sufficient as 
the I/O circuit of communication circuits 16 and 21. This is because the supply voltage supply 
track 35 for control is the balanced line equivalent to signal transmission, as shown in drawing 
18 . 

[0077] In such an equation-which-is-separable air conditioner outside the interior of a room, 
when a source-power-supply electrical-potential-difference supply track is incorrect-connected 
to the supply voltage supply track for control by the installation activity, in the 6th - the 8th 
example which were shown in drawing 14 - drawing 16 , there is a possibility that it may be 
destroyed on a source-power-supply electrical potential difference, and communication circuits 
16 and 21 may also be continuously destroyed by coupling capacitors 17 and 22. It will become 
expensive if the coupling capacitors 1 7 and 22 with the withstand voltage more than a source- 
power-supply electrical potential difference are used. On the other hand, the joint transformers 
36 and 37 can obtain cheaply what has high withstand voltage, even if such incorrect connection 
occurs according to this example, most source-power-supply electrical potential differences 
require them between the primary coil of the joint transformers 36 and 37, and a secondary coil, 
and they do not have a possibility of overvoltage acting on the I/O edge of communication 
circuits 16 and 21, and destroying this. 

[0078] According to this example, since the supply voltage for control is supplied from an 
outdoor unit 3, an indoor unit 2 does not need to install the supply voltage generating circuit for 
control in this indoor unit 2, it can reduce that circuit price and the volume, and weight, and 
makes easy small lightweight-ization of this indoor unit 2. Moreover, since signal transmission is 
superimposed and transmitted to the supply voltage supply track 35 for control, it is not 
necessary to lay an exceptional communication link signal line, and the effectiveness which an 
installation activity is simplified and can reduce activity costs and track prices is acquired. 
Especially such effectiveness is large in the so-called multi-air-condltioner system which 
combines one set of an outdoor unit, and two or more indoor units. 

[0079] Furthermore, two-way communication becomes possible, without changing a carrier 
frequency by transmission and reception, if a joint transformer is changed into the hybrid 
transformer (balanced transformer) used with a dial-up line. 

[0080] Drawing 19 Is the block diagram of the equation-which-is-separable air conditioner 
outside the interior of a room which is the 10th example of this invention which enabled the 
bidirectional control signal communication link using the hybrid transformer. In drawing 19 , the 
configuration means which attached the same sign as drawing 1 7 is an equivalent, 38 is an 
Interior-of^a-room side hybrid transformer, and 39 Is an outdoor side hybrid transformer. This 
example superimposes the signal transmission between each [ outside the interior of a room ] 
unit 2, and 3 on the supply voltage supply track 35 for control which supplies the supply voltage 
for control created with the outdoor unit 3 to an indoor unit 2 through hybrid transformers 38 
and 39, and enables a bidirectional control signal communication link between both the units 2 
and 3. 

[0081] Drawing 20 shows an example In the case of connecting the interior-of-a-room side 
communication circuit 16 to the supply voltage supply track 35 for control using a hybrid 
transformer 38. In drawing 20 , the configuration means which attached the same sign as drawing 
2 IS an equivalent, and, as for a signal transmission output terminal and 59, 58 Is [ a signal 
transmission input terminal and 38 ] interior-of^a-room side hybrid transformers. The I/O 
section of a modulation circuit 50 and a demodulator circuit 51 consists of non-balanced 
circuits, and the signal transmission input/output terminal is divided Into the signal transmission 
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input terminal 58 and the comirMTicatlon link output terminal 59. The out^ing end of a 
modulation circuit 50 is connected to the outer edge point a of the primary coil of a hybrid 
transformer 38 through output resistance and the signal transmission output terminal 58, 
termination is carried out by Input resistance through the signal transmission input terminal 59. it 
connects with the input edge of a demodulator circuit 51. and the outer edge point b of another 
side of the primary coil of a hybrid transformer 38 connects the middle point c of the primary 
coll of a hybrid transformer 38 to the power-source grand terminal 53 through the signal 
transmission grand terminal 57. In addition, output resistance and input resistance are for making 
consistency have with the line impedance in the communication link signal frequency of the 
supply voltage supply track 35 for control, and if the output impedance of a modulation circuit 50 
and the Input impedance of a demodulator circuit 51 have consistency with the line impedance, 
there will be especially no need. 

[0082] According to this example, a high-speed bidirectional control signal communication link is 
attained among each [ outside the interior of a room ] units 2 and 3. Moreover, since the indoor 
unit 2 has obtained the supply voltage for control from the outdoor unit 3, It is not necessary to 
install the supply voltage generating circuit for control in this indoor unit 2, and since a circuit 
price and the volume, and weight are reducible, small lightweight-ization of an indoor unit 2 
becomes easy. And since the supply voltage supply track 35 for control is used for transfer of a 
control signal, it becomes unnecessary, therefore an installation activity is simplified, and a new 
exceptional communication link signal-line way can reduce activity costs and track prices. 
Especially such effectiveness is large In the so-called multi-air-conditioner system which 
combines one set of an outdoor unit, and two or more indoor units. 

[0083] Drawing 21 is the block diagram of the equation-which-is-separable air conditioner 
outside the interior of a room which is the 1 1th example of this invention. In drawing 21 , the 
configuration means which attached the same sign as drawing 1 7 is an equivalent This example 
is a configuration which forms the source-power-supply receiving end child 1 in an indoor unit 2. 
receives a source power supply, and supplies this to an outdoor unit 3 through the source- 
power-supply electrical-potential-difference supply track 4. And from now on, the supply voltage 
for control of a required direct current will be created with an indoor unit 2 in the outdoor power 
circuit 19 of an outdoor unit 3, and while supplying this to an indoor unit 2 on the supply voltage 
supply track 35 for control, the signal transmission between the unit 2 outside the interior of a 
room and 3 is superimposed on this supply track 35 through the joint transformers 36 and 37. It 
IS a suitable power-source configuration for application in the house which does not have a 
source-power-supply plug socket in the outdoors. The explanation which overlaps since 
transmission and other actuation of the signal transmission In this example are the same as that 
of the 9th example explained with reference to drawing 17 is omitted. 

[0084] according to this example, an indoor unit 2 should float supply of the supply voltage for 
control of a direct current from an outdoor unit 3 ~ it is not necessary to establish the supply 
voltage generating means for control in this indoor unit 2 by that of **, a circuit price and the 
volume, and weight can be reduced, and small lightweight-ization of an indoor unit 2 is made 
easy. Moreover, as well as the 9th example when there is incorrect connection which mixed up 
the source-power-supply electrical-potentlal-difference supply track 4 and the supply voltage 
supply track 35 for control, communication circuits 16 and 21 can be protected from destruction 
by overvoltage. 

[0085] Drawing 22 is the block diagram of other equation-which-is-separable air conditioners 
outside the interior of a room which are the 12th example of this invention. In drawing 22 , the 
configuration means which attached the same sign as drawing 21 is an equivalent, and 40 is a 
voltage stabilizer. This example is a configuration which receives a source power supply by 
indoor YU 2 TTO 2, and supplies this to an outdoor unit 3 through the source-power-supply 
electrical-potential-difference supply track 4. And from now on. the supply voltage for control of 
a required direct current will be created with an indoor unit 2 in the outdoor power circuit 19 of 
an outdoor unit 3. and while supplying this to an Indoor unit 2 using the supply voltage supply 
track 35 for control, the signal transmission between the unit 2 outside the interior of a room 
and 3 is superimposed on this supply track 35 through the joint transformers 36 and 37. And 
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further, the outdoor power cir^Jfe 9 is considered as the configuration iH^h carries but 
adjustable [ of the supply voltage for control of the direct current supplied to an indoor unit 2 ] 
based on the control signal from the outdoor control circuit 20, and controls the rotational speed 
of the indoor electric blower 13 by changing this electrical potential difference. 
[0086] The indoor electric blower 1 3 which makes a direct current motor a driving source can 
change the amount of ventilation, the rotational speed 1 2, i.e., indoor heat exchanger, by 
changing the direct current voltage impressed to It. 

[0087] The rotational speed of this blower is changed by the indoor blower control circuit 18 
mentioned above consisting of DC-DC converters etc., changing the fixed supply voltage for 
control to which electric power is supplied, and giving the indoor electric blower 13. This control 
is performed based on the control command by the control signal given from the Indoor control 
circuit 1 5. The power consumption of the indoor electric blower 1 3 is about 30W, and area also 
with the big radiator of the circuit element used since the current capacity in which the DC-DC 
converter which controls this also ****ed is required is needed. For this reason, the indoor 
blower control circuit 18 needed big installation space. 

[0088] Then, the magnitude of the supply voltage for control created to indoor units is controlled 
by this example in the outdoor power circuit 1 9 of an outdoor unit 3 according to the rotational 
speed of which it is required by the indoor electric blower 23, and Installation of an Indoor blower 
control circuit is omitted to an indoor unit 2 by supplying this to an indoor unit 2 through the 
supply voltage supply track 35 for control. 

[0089] The Indoor blower roll control signal ft-om the indoor control circuit 15 Is sent to the 
outdoor control circuit 20 through the interior-of-a-room side communication circuit 1 6, the 
supply voltage supply track 35 for control, and the outdoor side communication circuit 21. And 
the outdoor control circuit 20 controls the magnitude of the supply voltage for control for indoor 
unit 2 which the outdoor power circuit 1 9 creates based on this Indoor blower roll control signal, 
changes the electrical potential difference of the supply voltage supply track 35 for control, and 
controls the rotational speed of the indoor electric blower 13. 

[0090] In order to create the fixed supply voltage for operating the indoor control circuit 15, the 
interior-of-a-room side communication circuit 16, and other circuits, a voltage stabilizer 40 
functions. A voltage stabilizer 40 inputs the electrical potential difference of the supply voltage 
supply track 35 for control where the magnitude of an electrical potential difference is changed 
adjusts this to constant value, and supplies It to each. In addition, since there is very little 
consumed electric current of these circuits, since small current capacity Is sufficient for a 
voltage stabilizer 40, it can be made to small. 

[0091] The source-power-supply receiving end child 1 In this example can also prepare In an 
outdoor unit 3 side. 

[0092] According to this example, it makes it easy to be able to delete the indoor blower control 

circuit 18 and to form an indoor unit 2 into small lightweight further 

[0093] 

[Effect of the Invention] Since it can decrease the number of communication link signal lines of 
dedication since one Invention uses refrigerant piping as a communication link signal line 
therefore an installation activity is simplified, and activity costs and a track price reduce' it and 
the source-power-supply line of the high voltage is not used, the effectiveness that it is not 
rnn^^ff^"^ *° ^ high-voltage cutoff function to means of communications is acquired 
L0094J Moreover, since other Invention changes a control signal Into the gestalt of an ultrasonic 
signal, makes refrigerant piping spread and was delivered and received, the path cord according 
to rank for the communication link signal-line way which ties an indoor unit and an outdoor unit 
becomes unnecessary, both the problems of Incorrect connection are lost and the effectiveness 
which the installation activity of an air conditioner simplifies that activity costs and a track price 
can be reduced Is acquired. 

[0095] Furthermore, since other invention is reducing the number of path cords of the 
communication link signal-line way of dedication which ties an Indoor unit and an outdoor unit as 
a contro signal is delivered and received using the supply voltage supply track for control Since 
the installation activity of an air conditioner is simplified, and activity costs and a track price are 
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reduced and the indoor unit re^Jfcd supply of the supply voltage for co^fe from the outdoor 
unit, the power unit for control according to rank becomes unnecessary, and the effectiveness 
which can mitigate the failure of a miniaturization is acquired. 

[0096] Furthermore, since the air conditioner equipped with the above descriptions is enabled to 
receive other invention from an indoor power supply terminal, the effectiveness which can make 
connection with a source power supply easy is acquired. 



[Translation done.] 
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* NOTICES * 




Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the 1st example of the equation-which-is-separable 
air conditioner outside the interior of a room which becomes this invention. 
[ Drawing 2] It is the electric block diagram showing the connection relation of the interior-of-a- 
room side communication circuit and communication link signaHlne way in the 1st example 
shown in drawing 1 . 

[Drawing 3] It is the timing chart of a control signal and signal transmission. 
[Drawing 4] It is the electrical installation Fig. showing the connection relation between the I/O 
circuit of a strange demodulator circuit, and a communication link signal-line way, and (A) is a 
non-balancing I/O circuit and (B) is a balanced I/O circuit. 

[Drawing 5] It is the block diagram showing the 2nd example of the equation-which-is-separable 
air conditioner outside the interior of a room which becomes this invention. 

[Drawing 6] It is the electric block diagram showing the connection relation of the interior-of-a- 
room side communication circuit and communication link signal-line way in the 2nd example 
shown in drawing 5 . 

[Drawing 7] It is the block diagram showing the 3rd example of the equation-which-ls-separable 
air conditioner outside the interior of a room which becomes this invention. 
[Drawing 81 It is the electric block diagram showing the connection relation of the interior-of-a- 
room side communication circuit and communication link signal-line way in the 3rd example 
shown in drawing 7 . 

[Drawing 9] It is the block diagram showing the 4th example of the equation-which-is-separable 
air conditioner outside the interior of a room which becomes this invention. 
[Drawing 10] It is the electric block diagram showing the connection relation of the interior-of- 
a-room side communication circuit and communication link signal-line way in the 4th example 
shown in drawing 9 . 

[Drawing 111 It is the block diagram showing the 5th example of the equation-which-is-separable 
air conditioner outside the interior of a room which becomes this invention. 
[Drawing 12] It is the electric block diagram showing the connection relation of the interior-of- 
a-room side communication circuit and communication link signal-line way in the 5th example 
shown in drawing 1 1 . 

[Drawing 13] It is the timing chart of a control signal, DTMF, and an ultrasonic signal. 

[Drawing 141 It is the block diagram showing the 6th example of the equation-which-is-separable 

air conditioner outside the interior of a room which becomes this invention. 

[Drawing 151 It is the block diagram showing the 7th example of the equation-which-is-separable 
air conditioner outside the interior of a room which becomes this invention. 

[Drawing 161 It is the block diagram showing the 8th example of the equation-which-is-separable 
air conditioner outside the interior of a room which becomes this invention. 

[Drawing 17 1 It is the block diagram showing the 9th example of the equation-which-is-separable 
air conditioner outside the interior of a room which becomes this invention. 
[Drawing 181 It is the representative circuit schematic of the communication link signal- 
transmission system in the 9th example shown in drawing 1 8 . 
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[Drawing 1 9] It is the block di^^^ showing the 10th example of the eq^J^n-which-is- 

separable air conditioner outside the interior of a room which becomes this invention. 
[Drawing 20] It is the electric block diagram showing the connection relation between an 
interior-of-a-room side communication circuit and a communication link signaHine way in the 
10th example shown in drawing 19 . 

[Drawing 21] It is the block diagram showing the 1 1th example of the equation-which-is- 
separable air conditioner outside the interior of a room which becomes this invention. 
[ Drawing 22 ] It is the block diagram showing the 12th example of the equation-which-is- 
separable air conditioner outside the interior of a room which becomes this invention. 
[Description of Notations] 

1 [ — Source-power-supply electrical-potential-difference supply track, ] — A source-power- 
supply receiving end child, 2 — An indoor unit, 3 — An outdoor unit, 4 5 [ — Interior-of-a-room 
side communication circuit, ] — A communication link signal line, 6 — Refrigerant piping, 15 — 
An indoor control circuit, 16 17 — An interior-of-a-room side coupling capacitor. 20 — An 
Indoor control circuit, 21 — Outdoor side communication circuit. 22 — An outdoor side coupling 
capacitor, 28 — An interior-of-a-room side joint transformer, 29 — Outdoor side joint 
transformer, 30 — An interior-of-a-room side supersonic-wave transducer, 31 — Outdoor side 
supersonic-wave transducer. 33 — An Interior-of-a-room side choke coil. 34 — An outdoor side 
choke coil. 35 — The supply voltage supply track for control, 36 — An interior-of-a-room side 
joint transformer, 37 — An outdoor side joint transformer, 38 — Interior-oi^a-room side hybrid 
transformer. 39 [ — A demodulator circuit, 61 / — A carrier signal generating circuit, 62 / — 
FM modulation circuit, 64 / ~ A DTMF signal generating circuit, 67 / ~ FM demodulator circuit, 
66 / — DTMF signal detector. ] — An outdoor side hybrid transformer. 40 — A voltage 
stabilizer. 50 — A modulation circuit. 51 



[Translation done.] 
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6atm om^RzmWiVib *) , ms^'sgmmm 1 9 *> 6 

a^©f(JiaifflSjSmEE*J«|&3nS. ^HK©A:t»« 

sc►*a^i(lss©a:^^«^J^(.$lJaJlHl?s 2 0 (c^Msn. 
>7=>■^^2 2^:A-orji«m#i|g5(cs^$n. ii^lt 
[0035] a Lxm^Rz/mimommMm 1 e 

a. 2 1a«. -en^iate^n^f'^iM 7. 22i&:^ 

^■cM«n. ^ftijiaiiisg I 5 t^i>\-mmmd&2 0© 
ra©*lBai<t^©SS«rf'fJ:^'rS, c©*ijant#©s§K: 
4sc»r. jilifi-^i^SS«:«3?^^ia{i-^©^|f;rj;3^js^ 
SSi*sSSn^©;!f-C*0. ?^j«B2'g6©ti«a<]SMg|5^-c 

©iS?!£s«Ecc J: 6mmtmmicj:i>m:k(Dmmimm 

jlfHi^*i5«*BI,>ft-^^-cS0S, c© 

mmmic *? . 5 <t i^mwm e 

[0036] ^cfc> C©$l|{aW#©jifiStt. «-3?|Sjjl 

<to s 0 Mf^{iij*5iini©B$«^Ji-{|ij«§{i i -r -5 ©*iK 
m-c»*tc^ cti«j|is^(5iB$©^:SriSjjim*?f^/c 
»{c». ( 1 ) ^pmxm:f3^mi^'(^>:!(.mmvmm 



(6) 



7-24369 1 



(2) mmt^m<D^i'Vrmmwi^mrj:io-i±i,cti!fi 
^iB:^«. itri^L/fc+i' yr^aijcise-rffecDFM^ 
10 0 3 7] i':i±<Dmmmicj;:rni. i^mmme i * 

nmm^i^^A: 1 1 ■^/^.(Dmmmm^ 5 con- a j: < , 
h. tit. 'mim^<Dn^K.ls^m<ommwm;^m^ lo 

=PJffll^r(,>%l,^<7)t?jl(tliIKl 6 a. 2 1 afCiSSEa 
[0038] E5«. *l6l8©ll2©3Q6ta|-C*S^rt 

C®S9Sm. ^SCf^iHliJffi<allK 1 6 b . 

2 1 bi)wmAtiit}ms§'^mmLtcm^]SLC^m.mm^5 
Ob. 5 1 b^m^tchcD-v. mmm^mb jzi^msi's 

[003 9}S6{*, ^ffliMftllSSl 6 b(D«fiS4a 

[0040] ccDiiM{^(c*jW5a:iaiHiss5 o tRam 
mims 1 b<Da;^SiyfA:*j»3:. 04© (b) k^t 

^^^>¥m-5 7icm^:&tii,. ^oxmmm^xm 

7 a. 1 7 b «:/M^-CjiffM#iK5 * 
1 0 0 4 1 ] c ® J: ^ «:jimfi^^8§'&^«S«88it-4 

[ 0 0 4 2 ] 0 7 :$:^m<Dm 3 ©SStef^r* S^rt 
16 a. 2 1 a©AW;^3«8*S^h^>;^2 8. 2 9* 

n^ffiffl L- xmf^f^&:xx. y h 2 . 3 ©rarwispd-^© 

SS€:tf -5 J: ^ CC t /c ©r * S . 
( 0 0 4 3 ] 08«. ^ffliJii^lilgS 1 6 a (Om^tM 

mm^m^^mis.f i>mmmnm 5 RzjR^mms e 'v© 

^©f6©^««|*^Lrt>S. HSJCfcliT. 02 i 50 
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[0044] C ©^0!lK;*jl:t ?>^iailSS 50a 
1^0885 1 a.<Dtiit)jS.UAt}mt. 04© (A) K.mU 

tcf^vmxmtimmimm or *? d . ^waiAHi:^iStt 

ai<Hi#Am:^ffiT- 5 6 tcS^ ? n> IHISS© i'^ > K » 

mmmmf'y^ vm'¥-simjfmm.tf^iy k^-? 5 ate 

^SnS. •eL-CiifHl#AW:t>JS^5 6<!:jifi«# 
i'5'>KSa^^5 7tt. ^4a^nSg^h7>>^2 8?:^l/ 

xa. mmmMm&m^4 i:mmmnisi5'S:mmxxm 
ULfcm-^acit. ^■^z3>7'>D- 17.22 (^mmmm 
mEEmm^tixmmmmifi^oi-i&tiifiibi. 

(iliSl6a. 16b. 2 1a. 2 1 b{ciinrcne>«) 

h7>;^i7. 2 2W, -flSfc. u>:^i^i2;j)ci^^© 
ra©s»mSE*:^# < <!; s c 0 . imitiim. 

*t-*Cift<»^sK;t'h©WSJEj!>s»6ns. fie-o 
■C. #3i©*S^F7>;:<?:{^Lyt:<fKK-eBtriS©j;-5^j: 

[ 0 0 4 6 ] 0 9 :^mmmA<Dmmmx»,^mn 

J^St0S»i0WtS©:/Dsri'0t?*S, 09{c*jt» 

r. 07<!:p|-^f^*f^O/c«fiX#|g«cn<!:^fi]ii^-C 
C©^MW. ^Af±l;^lHlSS4SfflLfc^S 
ZftSMm^b Ob. 51b *<i^fc^(^SO*^ffl!lii® 
0881 6b. 2 1b*ffifflUfcfe©r, a<Hg#i||5i 

S-rSJ: ^{C(^/cfc©-c&.2,. 
[ 0 0 4 7 ] 0 1 0 ^l*9fllJjimil8S 1 6 h(Dmit 

©^ilS©flfe©**SM*7nUrc>s. 0io{c4Bt»r. m 

^^0885 0 bRO'«Dg0SS5 1 b©m;t;Siy^A;'3g|5 
«. 04© (B) fC^l//c^Aa;^@BS*lffflLTte 
»). «BAW:^iS©>S-:^r«jiM«-^Am;^«g^^5 6Cc« 

nrt,»5. ^Lt:iifiM-^Affl;^3ffi^^5 a iaftft^i^ 
7>Ka^^5 7«. ^n•en^s^^^>;^2 8^^/^br 
jHift#i^5 <t?ftj«sif6 {c«i6S3<m»s. 
[0 04 8 ] c(D^^icmmm^m=k^^imfri> 

cifciro. 07 4C/T^Ljtsr3©j|iS{aKclt'^r« jM 
©#«5 <!:?&Jii3g6«:#^iit.-Cfig3n.5«fW»5fWCC 

m\<omMmtmWLX»>^<Dx^m^^^-irz>. 

[0049] ^cte. Hui^l/yicll 1 ~m4©S||Jgfi(««:*j 




u 

[ 0 0 5 0 J «±K:Si^L//cS 1 ©^l^tCJ&iSSrtJI- 
[ 0 0 5 1 ] 0 1 UJ. *^?«(D|g5 CD^JSeaif 

— y 3 0 . 3 1 *iifflift#*^asg-r -sjimiHiss i 

6. 2 1(cS^3n, ^<l(l^F»3©^iSliIS§©m;^fi 20 

}%mtfim.in^, •eL-cc©i*i2g^s*©fe©tt. ^tm 
vkr;<Dmm^^m <• fc*;^ ^>j;'^©»fj^ivt-cst>nr 

*bt>. jB#»h5>;^»^a— !f3 0, 3 1i0r. 0!| 
^it. ^Wm^^4 0 K H z ©Sffijail^jSSft-T-^ffiffi 

r# J: ^ rammer tnmm-^T$, s. 
[0052] Srt$ij8ii08s 1 5 ifimm^?>mmmmt. 

SrtffliJiifilHlSSl 6F^©^i@[pI^r^|||3tl. SF^Wfi 

#-<Sh7>xi;^— 9-30 -cm^^^mmc^m stixi^ 
^lf6*^3.^^ F3sre«br?f<. c©jSif 
h 9-3 1 xmnmn 

(c^^sn. ^WBJji«ii8S2 m©ffiia[is§t?«iii§ 
tix7c<om^<ommm^6 j& 0 ^ii-$ijffliiHiK 2 0 (c&m 
^tii,. mf^mmmm 2 0 *i h^ff=mw^m 1 5 '^©®i 
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( 0 0 5 3 ] S 1 2 (*, ^rtWaldlHlgg 1 6 ©-Hife^ll 

01 2«c*ji,»r, S2S<tm)— 
1 «+ f rm-^^|5iK. 6 2 ttF M^snggg. e 3 

mmm. 6 6«DTMFm#*ltH|51lg. 6 7«FM« 

cti?>©iiii8»«a^T5 2 isase'^ 

• [ 0 0 5 4 ] 0 1 3 mmmnt d xMFm-^scjfffl 
§a?fg#©df 5 > yre^©0a;&^brc^ 

[0055] AK.. mp^a.:^ y h Zifi^Mi^^^ y h 3 

<fcmwmm&mti,t^a:>miF^m 1 1 ~a 1 3 

liSOSPfl^Aj'j^^^ 5 4 5::^- UXWmmm 6 3 {CA:^ 

LTcc-r4trf hicwmtt^. mmmmmi3ic 

7r;-r<fc^«:->-er>i^+^U^Cf'-4»©ti^{CB. ^#{t 

lilSSe 3W^K:cn*4tr> h-^ofcK^f). c©4t^ 

y h7^-f-CDTMF^^^^|pISS6 4€:ffl(,>Tl-D© 

(2) m8S:m#*i%^-rs. mmm^i!fi4t^y b 

(D^^'y WJUf'" ^©J©^«C«f?^^t|5ISS6 3 it^mx$> 
9. C©7=-3f4-€-©$SDTMF«#l6SfeliIgS6 4«: 

%tm^icn^itm^6 3X4 t-^ h-^oCCE^fJS, M 

tt><o7zs:b:vhimmmmcm3-r:s>m^<,cit^ c©e 
bWia^unitmrne 3xn-r}Xhj:t,''. 

flfe©^^}^^, 6^^tfT:^nd/m£E©jEii@©«^{c«. 

[0056] DTMF (Dua 1 Tone Mult 
i -F r e q u en c y) PB (Pu s h B 

o t t o n ) S:m^tS©®tR«#«:ffit)ti-5 2^j^© 

ffl^^toif 5<,*«:3R©M«scc* s 4 rxommm 
rfflj5^^to-a-/c^s^ig^fi#-c4>s, ^Lxc ©«# 

{C«4X4= 1 6fflO©iffl;5'^fc-&*5*r). 4t^-^h© 

©!^«>DTMF©^-CSiWr«.*l. cn{CBg«.Ci»^c 
< 3SjSa©«*^toti-, **C>«lo©iljg8j[af«:^ 

**iS^jg?SJ:?r5-o{cii-?>o-c«>m^ c^-r*i«io 

iCiifiX^i. 

[0 05 7] FM^il||pllfS6 2«. +f';TM^(m 
«4 0KH2©iE52^g^t#) *5fe©DTMF©-^T-FM 

^iar^,. ^Lrc©ts^ii«-^B, ii«<t^AttWja 

^5 6*>6ia#?Kh7>:^J^a— 9-3 0{cSie>*l. CC 

-cFM^psn/tjaw&fi-^K^jfestir^^^ie «: 
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[0 05 8] mmmmmi^2 i it. m*3mim^ i e 
K2 i©FM«ii@iS6 7«:A:^3*arcc-caisa3 

n. ^-f Jl/3fT?«RE$tl-5DTMFft#*imipISS6 6«: 

[0 05 9] 1U±, D TMFm-^-C^j^ajfS^nfciS 

ES^> C i «nct,^ «^;t«F SK (Frequency 
Shift Keying) ^©ffeCD^«&^p|7^-C 
*)St,i, SEfc. PSK (Pha s e Shift Ke 

y i n g ) m>ms^m:fsj^-ci>^i,K mk:. m i tc^ 

[0 0 6 0] ^C*J. ^13r«. DTMFft-^-CSiUS 

[006 1 ] ^j.±.<o^^t£m^9\-^um^mimc^ 
[ 0 0 6 2 ] 0 1 4w. ^^micts:i,me(Dm&mv», 

-i'n-rJU. 3 5«Si1-^^-^ h3*^6^rt^-»y h2 
[0063] C<D^Mm> ^F*9:x::^ K 2 (CfcC^T-i;. 

^rt^S^a.;:: ^ h 2 , 3 ©iiftlsISS 1 6 . 2 1 

i^^n >7^>-tj- 17.22 ^i\i,xmmmmmm. 

[0064] 9 h 3», ^fflmaSSm^^ 1 (C 

J: ffiffiHiS*^ b > ^J^SMIhISS 1 9 "C^^jl^ 
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-y h 2 -C!2.g«:it^©$iJ(aiffl^asmE*f^fiS-r 
-eO-rC©mj!SmjE?rftil{aiffl^mE«i^«B83 5 

©srt*ijtaii5iK 1 5 . ^fflijji«iiiK 1 ascjf^rtjiiji, 
moiamss 1 8 «, c:©^:i^.y h3*ip,#t|§gns 

[0065] WH^-z. V V 2l*g©#@BS®SiSA:*>-f > 
^^MiSIffimiS^EE^m^ 3 5 (CSS-r Si. C ©ji 

<tM#«igv W > f- 3«'> x©/ces{){c jSR t/ r L/ * o . 

(il9^a-5'nW;U3 3, 3 4{i. mM'm.n.KiC^i^X 

^F«3ffiiJSO*^fflij9'a-i»3-fJU3 3. 3 4W. ffiffM 
^{Cit L r W*lJfflI«^2gSJE«*&^ 35©-i'>b--i<' 

jiftlHlKie. 2 l*:.6lS^3>7'>1;H 
20 7 . 2 2«r:n-l/rg[*(I»ffi«iSi^ff^t|§i||8g3 5{C«g 

[0066] SF«9RCKaJ1-ffl!Mft|51SS 16,21 <Jm&. 
P@K5 0. 5 l©Affl^I18S«. 04© (A) {CM^ 

L//fc#w!iff@j§t' $) 0 . -mHrnmum 1 5 imsfwig 

S 1 6 ©ra-C©S(|{3P«-^l§S«. 0 1 iCTnLtcm 1 © 

'e-©fl6©^iSS6fpfe^«r*s©rsi?««^-r 

[0067] «±©<fc ^ &30fe«ai«c J:n«. ^F«5a^ u, 

30 h2 immmmxiii^ t r ■5^fflim©sagsii*sii-a 

-5- h3*^6f#6Ci3&5-Ct-5fc», ^(^JZj:..^ h2 

F^^- f h 2 ©@88ffi^SCI^8}. Sfi*filMr S C i 

d^rt, KMl^^x-^' h2 0/jNjg6fijk*lF:l(c-r.S. 

$<JSt®#©fflfim#**0tajfflsjssEEe«&iias3 
ifc^^s£>^*i^ci»©-cfi^wf^^*ifSBSYt§n, f^ii 

( 0 0 6 8 ] 0 1 5 *J%B^©m7 ©5lifi0!l-c*^,S 
W^»$^iSffll5©r^n y i'fltesa-c**. 0 1 5 
{c*sur. SI 4iig-?f-^*f^ofc^^^m^iB5 

•5. Si1-:3.--v h3©^Sig0SSl 9«. ^J^jlj^ 

0 -c£««ca«E©$(iffliffi«ag^^<>^(pjL,^ ^j^jjt- ^ ^ 
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tc. C©(W8PffiSJSaEE#l«&iSK3 5«:t3:. ^i^jL 

^ -^^ f- 2 . 3 -csg-r saft^-^*«is^3 1 

[006 9] c 7 ©3l;^0!|{Cfel^ •5ji<l^#©t§S 
SO^ffeOStiflftiS 1 4 Tgiqg b tern 6 cc^C^ii 

[007 0] comnmic^nit. m6<Dmmmtmm 
5. 

[ 0 0 7 1 ] S 1 6 «. :^§m(>Cfj:?>m8 ©I^^Hr* 
SSrtii-55-gBI5^^«rti©:/a s» i'0r*€>, 0 1 6 
«c*jc»-r. 01 4i|Bj— ^#4f^c-;^c«^^m^ffi#} 
C©*]tefR|«. 2*©mjgD|g;&ffifflU;rtftlJiaiffl 
SJS«EE«*&i®8S 3 5 ©SJcff Af * m© 5^ 3 - a 
-f^bSSa. 33b, 34a. 34b *^F^SC/Si1-:2. 

---'h2. 3{cs;w. mmmmmmKm^m%3 5^m 

p^Rvmmmmm^i e. 2 i©Aai:*iiK«. 04 

© (B) icvkufc^mAm:fjm^immuxi,^i,. 
[007 2] caymmm-cit. mmm-^<D&m\t¥mm 

liffltt©ii5(,»jifi*JoJt6iJ5:.5, c<ommmtiCis» i,m 
©»m*. 01 4©^ife«?!|<!:|^«|-C*5®-r«S-r*Si 

[ 0 0 7 3 ] 0 1 7 «. *^?g©09 ©llife^-C*6^ 

l*^^1■»ttJg^^ll«Iis©:?'^ i'HT*^. mnicte 

brfco. 36{*S|#3lite^h^>X, 37{iSiWJte 

[ 0 0 7 4 ] c (Dmmmit. vhs rf^jaufc 

mEE«^&^883 5«:i!g^h5>;:<3 6, 3 7*/hL/rffi 
mft#**g^Sfc©T**. C©iB^h^>>^3 6. 

3 7«, mWE^7:t7-r ^•^r(Cx:^y;^^5r!^t,. , 

K^«ii«ii«i5i?gi 6. 2i{cs«s3n. 2;j:« 

3 5«CJt^$nSite^h7>;^3 6, 3 7©2^X«ill 
tfi*^'J^tj:<i3:^j:^icm&<0±t.^mxmi!r>tiXi,>^. - 

mmim<xhj:i^. s/c iaiis©^®©igf®jfe-c7 x 5 
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ISk:+> 7'«:ig:wi^©spf^^jt-^c i^sffl* L/t». 
[0075] Srt^- 1» h 2 K:*sWSSlHlSS©^j!gA:^; 

0^5^:2.^ h 3 icismmtn-'mism^ 1 9 ©«is 
{a:'3S« . y 7'jb^jj;a|© ^ x*(s«ii-r stable. 
mmm-6mmif^> KS^©M«:7^#ftga©3>7= 

10 fii4*>-3*s. (a 1 0 H z ) JW±©SSSSE«JEE 

LTti. sisjc^^i^fc, artii-saftiiss 1 6 . 

2 1 *te^h-7>:^3 6. 3 7^:^Urm«C2iX#lgloI 

±*?tiS]gi6SL/cfc©i^fflfi!5t|5i{fgtm<>*ff 6n*. s 
rtWJjiftiHiK 1 6 6©^i0m#mis«^rtfflijig^ h 5 
3 6 © 1 ;^#iS(csS4a. c:©mfiS{cS-5t>r 2:x# 

K3 5*SiEn^, ^0"CC©mgS*iS^miJJ*^h5>;^ 

3 7 © 2 A^mic^ti. -?■© 1 yc^i^jciie $ titcms. 

20 *J^iWJii^i|5i!«2 i©aiSi|5iss{cA:^$<a*. c©i^ 
©<t#jifi€>lRl«-c*)-S, 

[0076] mmm^ 1 e . 2 1 (oxmtfmmt. m4 

HI stcjj^-Tck^K:. jiftfi-^{c^tLr»fiJ®^s 
WMKm^m^ 3 5 AS^Wic^plBi^gSi -,r«,»S C 

[ 0 0 7 7 ] c©<i: ^ ^c^rt^1-»llBg^iHiBl«l«:*jt> 

E«if&«S§{c^gM 3 n/cti^. 0 1 4 -0 1 6 k:^ L/ 

30 tcme^msiomimvit. i^^zi>f'>vn. 22 
*5Sfflm®mil-cK«3ti. i^t^riiffiiiii^i 6. 2 1 
BS^^i!gm£Et^±©WsaE«: 
«>-:>^^3 Vf'i/-!*- 17.22 ^fiWTS iiSffiJC^c 
*o cnfC*fL/r. ^■&h7>X3 6. 3ntmmMEE 

C ©J: ^ fcffifflmasm]E©ASP» 
«*S^h7>;^36. 3 7©i;>c^i2yi:#i^©raK: 
9 . iiitHK 16.21 ©Aai>t;iSK: ja:;MI)E*!f^ 

w [ 0 0 7 8 ] c (Dmmmicj:tiit. mw^.- h 2 «s 

i'l-:!--, h 3*i6*iJ®fflmjS^)I*5ei*&3n-5>fci*{ci^ 

mmm^sMEEm^mms 5 icmmm^^mmvxi^r 
i'^^mmtuxi'^mmmRau^m^^nmxtii^ 

m*iff6>xS. '^{ccti6©3aill». l#©Sj^ji^:, 
0 iT3>*^;^7^A{c43i,>T:;^«rc». 
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[0079] Mtc. ife^ \-v>:^i^mmmmmv^m 

n«+ 1' y T^ig!Si*3gSS-C^;l S C i )& < . S^lfiJffi 
[0 0 8 0 ] s 1 9W, K h'7>xim^^r 

W3m(Dmmm^mmioJmllC l tc^mMom i o 

019«:4a(,»r. 0 l 7 ilSI— ig^-^*ftL/ft:«^# 

s«^ffi!Bjr & 0.38 ktmmm^^ -f k h 5 > 
-y h 2 (cm&-ri>mmmmmms.^i^mm3 5 k 

Sl^^i^:x- h 2 . 3 ta©Ji««#&-'^ :/ U F h 
7>X3 8. 3 9?:/M/TSab. Ma-i. F2, 3K 

[008 1 ]S20«. ^rtffliMftlilKl 6*-'A-r v'U 

f F h^>x3 8<&ffli,>rfir(aiffimasmii«mgs3 5 

(CgJi^-r^JS^©— piI?:7j^bT(,i.5, 02O(Ctel,ir> 

itmmmmii:fjm: 5 9«a<t«#A^js^, 3 8b 20 
m^mms i<oAai:fjmt$^w-mmmvmm$ti. mm 

5 9«:»^$nrt,^So ^DIlHlKS ocDm:^4S«W:^S 
!iiLRc/ji<im#ai;^^^5 8 ^r/^o■c>'^-^ y f h ^ 
>X3 8©K;c^iBg®i^^.a«:«;^l,, /^■Y:/•;i.F 
h 7 3 8 © 1 ^>j#i^©ft6:^cDi^^*b «a<tfi^A 
:t>^^=^5 9 4:^UrA:t)S$it?$?^L/-C«S)II51K5 1 CD 
A;^jffi5K:g!^0. -'^-f f F F^>x3 8©i;Jc#iS 

CDt|3..Sc «3i^ft^i^5> F^^5 7 *;^LrmjSi^^ 30 

>FJg^5 3{c^;^^s. nc*j. mtimiRaAJji&m 

iSlilSS5 0cDffl;'3'('>f-5''>;^Sc;«iS[sISS5 1<DA 

[0 082] COmmmiC^tlit. ^rti^S^t.::. 5. h 
2 . 3 ©ra-CiSiIife^:^©f(I®fi#iHt*i Djffi i tj: 
■5. ^F«3JLr. y F 2 itrntf^:!.- v F 33&»6*(Wffl 

^jSm)I?rf#rt,»^©t?. ^I*j:3.j^-;, F 2rt«:$(riaiffl 40 

2®/jNS6a{fc*i^aci:^c^. utf^i,^ m&)mmm.mK 

Srt:z:^2, F?:ia*^*5#.Sl»t>«9)?,v;U5^xr3>~> 
[0 0 8 3 } H2 1 l<Dmmm-C$>i 50 
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MrtJ1^fllJ^^^iffltS©:/P 9 ^0-C*-5, @2 1 tc 

■€-lyrc*l/pe)SJ1-a.^sr h 3©^Sj®|5I8Sl 9 
"C^rta.ji s» F 2 -C'i5.S«cagfe©ftOaJfflSiSm)E%f'P^ 

Cn^*lI»ffimj!SmEE««&^SS3 St'^l^:!::-^; F 

2t^m^ri>t^K.c(om^u^3 5icm[>^n^^v f 

2. 3ra©iift«#?ri^^F^>;^3 6, 3 7*/M,r 
Sg-rSJ:'5«:Ufcfe©-c*)^. a51-tcffiffl^j!li3>-fe 
>F*i^Cl,»^M'^©iiffl«:$?jiia:^jS«fiS-C$)S. C© 
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